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VIMCTAEIDM OB THE GEIOLCAY AED CROUND-MATIR
RESCURCES OF THI TARRIS ISLARD, 4RBR, S.C.

by Coorge E, Siple
T. 3. GCealoglicsl Survey
TATRODTCTION
urpose and Ccopa of JIrvestisation

“nia nocorsndum gives the results of a short investigation of tha
geolozy =nd ground-vater resources of the Parris Island nrea, which has
besm mxdia Yy the U.3. Geologi&l Zurvey at the reguost of tha Distriet
Fublic Yorks Officer of ths Sixth Naval ilstrict, Charlestom, 2, C.
and tha Commardant of the llarire Corps Recrult Depol at Parris Island,
S. €. Ths progres waa Initlally roquseted and sponzorsd by the Ulz-
trict fublle ¥erks Office, U.5. Savy Departaent. 3ubsequently, this
sponsoc-znlp wes changed to that of the Yarine Corp Pecrult Iepot. A
Durther change brougk!i the prosraz under the present sponsorabip of
the Cixth Davel Dlstrlet, U,5. Havy.

Thn pmgrm was linited essentianlly to the collection and intir-
retaticn of basic data amd desligned to supply some of the basic water
recoeds that will be nosaded in a study of ths prodlems of the Heauford -
ares, fAlthough the program is now only partially complete, this memow
rancun has been prepared in responss 10 a reguest from the Sixth Raval
PMlatrist for a sumsary of ths conclusions which can be made at this

tize ¢n the basis g ihe cdata colleclsd to date,
Jocaticy of Arsa

The urea concerned is that immedlstely surrounding Parris Islaznd

and Port Zeyal Izland and sdlacent areas in the soathern part of Leau-

fort County topelthmr with ths eastzrn part of Jasper Comty, Zouth



.y 3%
Carolina, It 1s 15-ited gonarally bty the atitudseas of 22°100 § to
32945 % and the longitudas of SC°3C! ¥ to E0°55! M.

Provious Irvvasticationy

Frevious rencris includs a memorandus, ®*Ground Laler in ths Besve
| fort irea, S.C.* by :L.J. Hundarff, U.3. Goological Survey, inm 1944, and
&t *Comrzohensive plan for tho develomment of an adequmte vater supply
for ths Marine Corp Recruit DNapot at Parris Island, South Caroliras,?®
ty Canlel A. Lendell of the Bursau of Yards and Docka, Bavy Deparimant,
is 1948, Ain engivsering report, ".ater Supply—Posufort Connty bater
Authority, Beanfart, South Carolina®, was preparsd by the engineoring
flrm of Berkxer, Ksels and Associates, Inc. in Oclobsr of 1934,

The Zurfzcs vater Pranch of the U.S, Goeological Survsy 1s currently
eri=zed 1n a stuly of ths Cochahes Rlver as an altzrnate watar supply ‘
for the Maval Installations in the Beaulcrt area, znd tho {uality of
Vuler Branch i engaged in salinlty studies of this ‘riv'er for tia seme
Purros .

42 Invastization of the growmd-water resources of (hathza Comnty,
Cocrpia, with apecial reforerce td ths prodlen of seli-water encreacksont,
13 curvenlly toing earrisd ont Uy the U.3, Geologieal Survey in coorure-
tize with the City of Sayunmah and Chatbhan County, through the Dapartzent
ot E‘ii;se:s, Himdng and Ceolegy of the Georgia Divisicn of Cornserwiutien,

GECLOGY
Cenearal Gaslozy and Stratictachy
its srom lies 1n the soutbern part of the Coastal FPlain province
end iz a part of ihs Sea Island aection, #ith the =zulmergence of the

toeatel oreas during rascert tinme the sea bas encrcachsd landward up broad



-3a
ot onrlss ard forned nuserouz 1szlandz, Those 4slandz, cul off frea
ths medinland by tidewater flows, are chnractaristlc:lly flat bud cone
bave consideratles rol1fsf 4us to ths rresence of fosalil dunes, &nd SO
called ®alnks® Scce of the lattor zre probably thas rasmants of old
tidomtsr extusrios and scos pay have baen caused bty solution in the
snrzurfzee, folloved by subaequant caving of the ovarlylirg awrfacs
natsrial,

Tha Coastal Plain cocsists Of a £12t Broad plain underlzin by a
ssricy of uncensolidated to senl-ecnscdidetad sedinentary foomstions,
depositad with s siople himoclinal structurs over 23 ancieml pensplaina
orodad oo exrystalline rocks. These basemconl rocks ars coposael of
grenits, gnolss, schist, and dlabasie roeka, At ths izmer margin of
the Corstal Plain, n:s:ar ths Savanrsh Rivar, theszo rocks ocowr at 2ltie
tudes of about 100 foot alovo mesn sea loval. In the Farris Islard
&ras they occur at denths mors than 3400 feet belovw msl,

Crarlyicg the basament rocks ars tne Coastal Flain formatiors,
consiating of grarvrel, sand, clay, limestons, marl and shels. In
ascanding ordesr tbey rerrescat daposits of Late Cretaceous, Yertizry,
erd Flaistocens to Recont ages. 7Thay strike in a northesst-southwest

direction snd &ip o tha zouth, southsast st 8 to 33 foet por mile.
Priocipal Aguifer in the Parris Islerd irea

Ths prircipal aguifer in the Parris Isolard aree is a whits to
ereem-0olored, fesalliferous, llnsstoms which was previouwaly considered
to by of =i321a to late Zocems age. CGoologic data collectsd to date
ars not sufleienilly complets to distinguish between thia formaticn ard

others of (ligemna, Jlocons, Fliocens 2nd Flelatocens sge, ocns or mcroe



of Which may overlis tho Miistene in Ak ok, ko prineipal oquifer
refsrrod 1o as ths Ocala in Georgla az? Ploride, was provicusly consie
dxrad egquivalant to tho Cantee limsstoeroe and Coopar zerl in South
Curolina, Subsajusntly, tis upper part, or Cosper =arl, his teen
doczinatad 23 Qligocace im agy, snd the lover cor Suntos lizesicaa
&3 o ui3ils Socans aje. The Santas limasiona and Cooper masrl crop
cut in = zrenate ball, spproximataly 25 miles wids, cxtesding from
Alonlaly Comuty of the Savappsh Rivar, eastuard to thy caatss Filvsr
a=3 the porthern pari of C‘hariestm Couatye In the outzop cres tha
Iirratons 13 somewhat s0ft except that weatzwrsd exposarss coptuin
leizse of recaleifisd and indwrateld rock,

he most pormczatle part of the llzestone sppaars $o s tha uppw
pxt, wzlech i3 rercortadly csverncus In plagea, It is posaitls that
the 2quifer vsed In the araa conaslsts of limestone of zors than cone
epozh batl 1x refszred to collec;h:ﬂ.y 23 the Ocals formalion or Santes
Formaticon. It 483 also possidls .er evsn poobable that ths limsatone
vaegd 23 an aquifer 1s actually younger than Eceene and uwp to Zsrly
Hlocens An ags. -

rom 1(s omderop orea, the Santee limestona dips to the scuibe
southeast et a vory lov angle and in the usper part of Beaufart County,
1% ia covmrad by the Pawthorm forzmation of #iocens ags. The true
sirmcturs of tho upper units in this arca 1s mot clearly wndarstood at
the rrosent time. The llzostons {Surtas ?) appears to reverae its dlp
fa iha vizirity of Esaulort and ccme cleoasr to ths groucd surface toan
%t weam 2o the narih snd porthwest, Ecwever, this might b» due to the

Lact ¢hat tha princizal limestons aguifer is pot the Fantes lixsstons
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% ratlor a yourger formati on sucz s the Cocpaer or poanlltly en sarly
Ylocsne linastens ejulvalent to the Taxzpa llxnastoene of Ylorida. Tkbs
diseordant dip betwaen ths top of the Senton lizesicne in tha Inlond
arsa with that cf ths top of the lizestope in Besufart County alroat
preciadas tha posaitility of 1ts bdelng ths asoms forsaticen, I this 1o
20, ths Coopsr hns changed from & 50ft marl In the cutcrop area to zn
indurated 1isesiona In the vicinily of FRosulert. ‘:haro 13 also zn
apparen  dip to the coutiwsst frzm the vicinity of Beaufort Lecause

tha top of lhs lizestcme in the Savamnah area ctcurs et an altitude of

abeut =120 fest, wharsas at Boaufrol 1t occurs at en adtiteds of approri-

walaly X0 fests &1 Frichardville, 10 miles soullwest of Bssufart, ths

1lmaaicas hoa tasn rerortsd at 2n aliituds of 168 fest,

Doring the rresant Ay, a osries of =ix »cniloring ualls warg (2@)

drlilad, fl:m srowmnd the p»eri::sbar of ths Purton well fial" :m;l ora

aboul 3 i,;.aa nm'mh a. the Faval 24r "tat.icm. ca the right-ol-uxy of

e e e e = S A e £ PSP

ighw&;f 70. The exazmization =nd identificatica of lithologie

e

1nits 2nd fomna in ropressntative samples frea these wells is not yst
eannlats coouyh 0 maks ponalble an accurate desceription of the stratie
grariic column in the portbhsrn end centrsl parts of tha area. In the
sontharn part of the area, recorda of vells drilled on Parris Ialxnd
show that the Yimestons ocenrs at depths of from 55 to 100 faet and ia
fmasdinzoly orvoarlaln Yy 1 foot of hard phosphate rock, rafm'red to by

e e < o

tha drillerns as ®cap rock®. Overlying this rock ares accusulatiozs of

fir=s 2and, Elue clay o zand mixed with shalls. In gensrsl tha paterlal

batuasn O and L0 fast i3z consldered to be rerrosentative of the Panlico
formation 2f Flelstoeeme tins, thalt fyom L0-70 feel ss the Fawihern

formntlion of ilcome 27w, and that from 80 to more thap 210 Test as the

X



Coopur formatlez of JlIjctens 3ESe/ Taema 2zp038ts which cyerlls ths
lizostons ers not uzifcr= in eltner thizkress or ar;l extent, and the
eatarial fornd In crms wall 1z pot =lways found in edjacsnt wells, X

is soouseld that the ﬁaw’.?“cr" fermatlicn, u phosphatic sardy eloy, tozetlher

with tha oilicweows plosphate Poxp rock®, forzs the confiring bed for the

\

ertisian vater in the limsstone, It iy poszitle, hovsver, that youmger
i !czait. cc,,an tute the only ccnfining ‘bad in soze plsces beceuss durlng
end :;ix:ca Plaistocene tics, thers has teen consideratie E%aai*mt‘m—end:}

am:s:.cn of the Dawthoarn formation In this genersl arsa. At thesa iizes,

e et e R C s e - ey — e P S

e

tta lcvol of the cze was adont 100 foal lover han 4t 13 now, srd the
rivers prohatly cut desply into the flawilicrn and older formations. Thes

the Howilorn fcrmatlon 18 guite thin wharaver 1t Is proscot and in ooce

o e o e e e .

S (c'* 3 / -3

pf.:*.,a of tba aroa Ait may x:ot» }apmaert ;53.‘9}}. ina woﬁqdrnlad nt
Frozors, 6 niles poutheast of Boanfert, re trace of tha Hawthorn foarsse
ticn vas found. The Cooper narl which kas comaiderablo axtent in its
oo arsa, eithar constitutes the upper part of the lizesicre aquifer
in the Beaufurd area or olse is nonnisragt.

Ix ths morthern part of ths area, thers was a declded difrerencs
botwasn the corposition of the culiliczs from moritoring well M-l and
et of outiings from the two new smoply wells crilled at the Haval Alr
Saticon, Tha cailicgzs from well H-4 wars nestly sand wbereas thozs from
tas Navsl Adr Statiom vells contzinad comsliderabls smdunts of clay and
nlhalla,

T2 top &f the limsstore aguifer iz sbout 50 feet below msen sea
Iworel in the Desufort srsa, Scuas of the estuaries or rivers such ss ths
Trond Hivear end the Teaufort Siver ars reportedly 50 feet dowp at low

tide. Therefore, e lizestons aguifer 18 probatly exsosed at or neoar
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ths bot oms of thess rivars ard in ccatact with solt vater, rCredsglrg h
operations nov being plzorsd or undertaken in comnection with the /
covalornant of Port Foyal 88 & sesport vay provids easier access of ?
the =alt wstar ﬁnto’ the agquifer in that ares. If zo, At mickt affact )

the chloride content of all wells in the arca, /
1\\
Cther 2julfers iz the Parris Jalsnd Areg

T™his report 1s ccnesrned poeinmarily with ths characteristics of
tha Tertisry 1izestona aguifer. Bovever, thers 13 a poesibllity of
vtilizicg one or mors of thae deeper aguifers in forzeticns of sarly
Tertinry or Late Cratzcecus azs. The tuo deep valla on Parris Inlazd
penstratod mprroxizately 2450 foel or sediments and after soveral tests,
ths walls wers devalopad botvesn depths of 20600 &nd 2950 fest. The
to-3 of fornstions ars in2icated in a log of ons of thase wells, In-
claiad in the appendlx of ithe Hundorf!l report. In 1939, chlorida
aralyses were obilalned of the water botuesn 950 foet and 2000 faot in
weil Jio. Z. Ropcrtally the chlorides amounted to 8,5C0 yrm betuesn
doptiz of ©70 £, ard 1149 featy 925 pra frew 1850 ft, to 1500 feel;
£35 yom from 1850 Tt. to 2500 feelp und 32 prm in waters oblalped in
tha 000251 Tt. interval.

23 reported by Nundorff, the vall st the intarprise Ice.Co. in
Turten bypsseed a good supply of fresh water at aboul 450 feel bacanze
thers wva3 a hope of obtainirng a mtqral flow frca a greatar depth, The
wall wia Finslly developed at 750 feet but ths zupply wvas axall and
ths wall did rot Tlow, .

valls on the rorth side of Cooesav River, about 6 miles porth of

Faaulord, ware rercried to ba LL00 fesl dewsp end yiald fresh water,



Prosumably, the vat-r 13 obtairad froas ths top of the Pesdse formation
of Lats Cretscoous zge, 7This water s typlcally a sodiva bicartonate
water, 18 very soft, but has uvp to 3.0 pmaa of fluoride,

In 1943 tho layne Atlantlo Caapany drilled a 340 £1, well for the

7

~ilzee Pirn, boar “urion. The Arillars reported uhite marl from 70 to
220 Poet and siicky wiite pmarld from 220 to 340 fest. The casing in tha -
wall was jalled beczuss n!‘t.he lov 73213 (7% g=llons per minuts with a
25 fout Jrawdcwn). Arotbsr wall in the szma™ursa resctsd vhite marl st
a dezth of 60 faat ani was d:'ﬁlled 15 a depth of 21 fest. The siatie
lov=l was 7 foot btelov ground surface end tho yiolld was 270 gm= with &
23 fond drswiown,

A voll &rilied in 1907 for the Crharlaston Hining and Xfg. Coaey -
7 niles northeast of Beaufcrt on Chisclxs Island, went to s depth of
710 foet. Ihe nuparsost part of the liwestons squifer, frr= 57 ft. to
70 ft., contalired mzalt uat&. After tho well was developed at a depth
of {81 feat, water floved ovar ths top of ths cazsing at a rate of Y0
grm. Tho driller repcried that ths well wouild yleld 100 zrm with a
rirp. Fremmaltly, the walter was rot saliy. The aguifer wms probahly
cra of niddla Eoosma 238

A wall was drllisd in 1905 for the Pamm Bor=al Industrial snd
4zricultural Sebool st Progaors, by the Mughes Speciulty sll Lrilling
Commany of Charlaston. Crizirally this well was drilled to 960 feoet.
I1v 2943 &ire JJR. Conrnolly, vell drililer, reported that ot some prravizus
tire vnile hs wes vorkins om the well, 581t watar was encountered and
tha woll atwniormed; also that a gatisfactory water su-rly was obtained
frvxe 2 Japth of <bout 2720 Faat.

in the spring of 1954 tvoe test wells wero drilled in connecticn



..cl‘

with the ;round-watar inveatipation at Cavansah, Gas, Cne wvas drllled
on Cockapur Island, sbout 12 miles cast of Savarrah and the other on
f1lton Head Yaland about 22 alles east-m‘:rﬁthaa.at of favarneh, Toth
walls uers drillsd to approxizatsly the seme depth, 750 feet. Thoy
penoirateod the 1izastons agqu.fer at a desth of about 725 fest and went
scoe 20 fast into underlying ¢lzy. In ths well on Cockspur Xsland, the
chlorids content was less than 40 prm in water zamplea tekam throushont
the entlire dapth of {ha well, Cn the pther bard, the water in th
Hilton H“.&d I51and ‘-r‘a]:iu;sbowed an incresss in chloride with dapth, and
the Yrottom sszple repartzdly contalned owvmr 500 pma of chloriia,

Trom the data svallatls, it appears 11lkely that water ma7 te od=
talnsd frca some of ths deepor formations, bul thers is doudt es to
wheth=y 1% vill be frash enought for drinkizg purposss., The probabilie
tizs of duvalobine a supply of water of satisfactory quality from ona
of ithe deapar squifesrs sre rore favorable al places distant from salt

walor osiuarias,
BYXCRCLICY CF THT LDIESTOND AQUIPER I THE PARTIS ISLiMD SDIEA.

The problom is the Parris Island area revolves eround ths uncertain-
ty 23 10 the =mouwndt of wvater that may be withdrawn froa the lizecatcns
poeifsr vithout causlng salt-water encroacimant,

It nuast Yo cmphasized that an adsguate appralissl of this problan
renuiye3 comaldrrahly mora tims and data than that included in the pree
pent siudy snd ihal any aprralsal of ths situatican at this tize nucessar-
o -iuvolyes & larze risk of xisintarprstation of data, An adidiiional

ccanviicaticn arisas Prom the fact that acme of the reported cata may be



‘fricocurate or urs=lia%la,

Ficzometrie Dupfacs /

C? pri-ary conzideraticn in an appraizal of the canacity of an
asuifcr L8 the positicn of ths vster-iabls or plozcmeiric swrface.
This 13 obiaized by carsaful reasuresent of water levels in wells. 2
corollary factor, ia this csso, i3 the charge im chlorids contant of
th2 water vith » chanzs in wator levsl dus %o puzping,

Tte history and description of the Psrris Yaland Auater—»:aup;ly,
conprised of Jaricto, Furton and Raval Afr Statlon well £1s1ds, i3 cobe
tainad i ths reporis nmesntionsd adove. Ey the &nd of 1955 the major
oharge in statos of this sup-ly Icvolvsd ths irspaler of thas Daval Adr
Station well #1323 {wslls 11, 12, and 13) to the Alr Statiom idminins-
tratlom. Thus, the Marine Corp Recrult Depot bas abt tha pressnt tizs
c*nl\;v the Tartom well f£leld for practical or everylay uca, Ths Jericho
wall 7214 has been pumped tut s fow hours a month duwring ths past tvo
years., Txble 1 liats the prcs:;nt supply walls srd ths zomitoring vells
purroiniing tha srea, Tach supcly well 1s motered and curreally ihs
Fainterance Depzrizment at the #zrine Corp Rserult Dspot records the
‘ nonthly pumragza fron each well snd makes zmthl;r =aazuramants of ths
statis und pumping water levels in the supply wells. Analyses of tha
212t content of asch well 3 als30 reportced., Watar lsvels ars msasured
with a pre3xurs gogy atiscked to tha air-lina, Inazzuch ap one pound
por square imeh of presaurs {a the sguivalent &f 2.1 fost of vater,
taem weter levals moaswrsd With an nir gage veading to the nesrsst 3
Found ors sccursia to within enly one-half fool. Becuzsa of the possaili-

1ties involved of iracoirats astimates of ths changs in wvaler levals with

t



[RRPR -

' ! we o.
©sdao) mcruwz Y3 «o wHﬁ - muﬁ;o..cua AL DM. vy,

T
oUom.. -T.L _H

u

ucmpmH wF;Lwa poamo 11N493Y duo)

dulLJell 3yl JO s||em mcpgopF:os pue £|ddns ay3 uo eiep |[|3M

Jwng

uo eieg _.H .1 &b

"L 91qeL

" ’ ;14 v o~ TX 8B TTTot m,;;:«m,mww 4T == ¥e
) Ab
T YA T Srl—~ L*OC 98 0T Tot mi&r: (Tl — %7
- 1t
- u e " S g7 113 0T 00T \-vmkﬁﬂ oTT, —~ ce
. . \L'g
o " L 99/1-65/T Ll LTE _ L8 ol ot .AM+wwﬂ o0T - jr4
: hy
B u 0¢ u 4 7°8¢ 08B B 8o O0'SET e 43 ﬁﬂ
) . T¢R u om Ot 76 8 LIT 07°8fT & % ..ﬂ.lmﬁ
" . " S 772 7C M Y TR 08 T 08 0032t 32 1§
T u 0¢ " e )5 8e z8 ¢l 00T 08°82T g0t - 6
) (2o5-) 53
u Le P 772 il <l 9 0%'9ZT 2ot - 8
- . 91
i u 0g u 35 ¢ 80 78 ¢t 78 GBYLITT e 7C L
] (282 Zivk)
u €c u Sl — 0g ¢l 78 07 VIl ee cz 9
_ : ﬁ b & RN
" £9 94/1-35/1 9'9 &8 0T 06 gT'22T o0O¢ oc¢ g
o \J?.\L
u 0t 957 -%%/7 ARE L7t Bl L7T €L°32T Tte ¢ 7
STy
* ¥0°C  wnyEp=suTT I73 vanE 09  99/1-73/T 8'tc T 8l LT L°0fT 6r-1d8 31 €
. ‘ : .=z
T ) 73/0C/0T Jo &8 89 VIS 8L 047¢ 95°0¢T Ol—wdn Ot <
J0 (Yy-dauey wt? _r& L8+ desq e )
QE 40 8% /
LOTL)~63 10y kwwﬁﬁ +; [Tom deeg 01 Syt 8l 0€8Z 4401 Ti~dud 11 T
— (wcdy \ﬁ?.fa [T I ) B G039 I 3 I
potxad QQV utod auoys unjup
s J0J 1JUsia.anevsy uahﬂumm.& M0T =-Oul[T .:\«umc 9:,0q0e 0l ‘ON *ON
OPTIOLYD yYjdep J9jm8A =03 J3,8BA 09 0} dug . \ﬂvv:« ‘00 JJJIop puwysy
sYIe10Y " 8dvaeaw JO POfIsd yidep sdmaeay  yjdeq TSE) *WIG yydeq  -yqrv §0S0 -~uny eyLIvyg
—— —— e - . - ———— J



SUOTTud = w.! ¢

ﬁ:oa mrw?nmms =d \W
: ‘Tonaa] ®68 UBRW MO8 °*4y G°fuT

‘gjI0dos SNO[A3II U pIsn G®W JO ‘JI336M MO[ UBSW MO[ey 1y JJL o3 O3 poumisss ‘pUB(S] STIJI84 38 (Yon 49 pesh wngjup /T

,. L 7L <ULyl Sa.ﬂ acl == c-X

o/ ¢seskTrus 7 4o adviens S| EOA 4 VA SR AR B T Lo AGERF A SRR AN 4 S 12 - 160
. mximi uo r{es ToiusurIadxy -92/7 . . £

“008q07 1% cm\,tu\\ﬂAN\ ~7 . Uil Uy d9 0L OLi el Lel -= L=

3BL = PIRIX = Lioa BUFLOY fuuy

.Famwww.ms oF Emwm%\w B3, «_\ 2% A T SR Ol SIT T8°SET €21 = 9K

0 z& dutsdy ruo . htee
.mm%ﬂm £ SRR/ 40 %33 1€ Se/su/n (/17 189S 59 0b 0T SL  £6°0LL zel - 5K
m« 3 .Lo ‘118 wcﬂho:ccx -72/¢ S8l _
u (4 95/8¢/1 N\ " \ / a.x £l 1y 48 ol 501 0.0.ww.m 1t - '
-mm\oﬂ\,\ [9eg
u £e ss/Llye (L)1 Q 3L o) <u Gb a8 94Tl Oct - tTH
=L/ d / £2'hl
'o/2 ® ZT/1-8&3A[BUL ¢ JO 8d® Qc A S ) 9Tee T3 JT  t6  0L'52T 61T - Z=n
ST OpJJOTYL ‘TreM BUTJIO} FUOK ~ : g 82
[18a JUTIO}TUOH ¢l o0l L el 8II - 1%
2822
mmyep st Ll TwWwd 0QL=PIaTL $5/Lc /0t (- 7 G el ul 927z el -= A
SYN 386 zF [lom L|ddns sy 7087 ,
wyBp 8 iy ‘A28 00L=Plel4 68/ cfidwkmw L LeT - é
SYN 38 T4 1434 £7ddns asy Tl ¥ TERYE B> o> -
u [ “ 9¢ ¢l %o ,?J&ﬂ Lt - [
r\,‘ il
u ol " 8L Z Lo {L°3¢T 5Lt == 8C
<
u 5 0 gl ol 20 el gLt - Ll
1Ty
ST ERTEp T vt LTV B dn ze 93, 1=33/7 e o't o8 o oul Mﬂw% 71l-ldd =~ o
/2 : , . 31t
Sy RGETY Vvdl o Uea) UTME (Teag LT s
B ded yalul 8ud B Ui, by
[ HIRIIN .NCT. %LO«FC T How .wLwrM.n.,LCCE ....,%»Mr lﬁ.&.“mxr y»;.v?: (S .,(,J -OHA «‘\.hh.
BULI0LYD  Yeudp JeGEM =54 5354 G 9% Sul JATTE 'O —44Jd0p  PUs ST
BY L BWd ) s3uraay JO DOTI3d  Wjdel BsHloly  Yyldol  ~a ] Tuwil L owul o =R L o500 Uy Bfddi]

mam e msm e v W om a e

foclatayth LAAS b R OVL )



ol i

rospect to tins and pumpags, the Jwrvay recomserndsd certaln changes im
tha ortoltment and recording of such data., Thase changes wers concernod
chiofly with the use of a constunt recovery tize (4 hours) bafore tre
statisc or maping water level was messurad in & vell vhich had boen
reviovsly rurning or ahul down respsclively.

Tae trincipsl limestone eguifer contains watar urder arteslan con-
ditions, Thors zuy be ascne exceptiins to this, tul it spplies to thas
groatasr part of the area, Water-lavels in artesian wells fluctuste Cue
to & mmber of factora. 'Itsﬁo faciors includs near-ty punping, beroone
tric charges, tides, and other loading pheromsna. In order to Idantify
ths neture apd smount of ithese watar~lewvsl changss, automatle recording
gazes wars installsd ox several supply walls and moniltoring wells in
the Jerie>p, Durton and Yavel Adr Statiom arsas, A continrous racorder
was fnstallad ca Jaricho well Eo. 4 for aporoxizately €0 days during the
firsn half of 1955, Tho racard showed that ths vater level in this well
was affecled Uy oveanie tides and that the semi~diurral crarnps censsd
ty this factor alome amcuntsd to 28 xuch as 1.6 ft. Gradual changes
oven a perfod oF atont 28 3ayr ccincided with warying phasss of tha moon
ard chanyes in barcsatric pressure. 7Tue berocsirie changes are rescorded
by » mizrobarozrarh located withizn the wall-house or recorder shalter.
Two v22¥ly Tecorders have been irstallad in turn on wells .2 and A3
in the Turton wsll £ia13; on walls ©~5 and ¥o, 25 in the vicinity of
Fuartor; oa walls 3-1 and Z-2 at the Havel iir Station ard on well %6,
soatiniesl of the Inrton well fleld and nsar Iroad fdver, A continucza
rocord i has toon In opsration on wall ¥4 st the Eaval 24r Station sipee
" 23781 1955, The rocerds obtained from thesze wells irdlcated a tldal

affeet on vater levels for all wells except Ieds T1dal fluctuaticns
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ecould vot s discernod vith certainty in the record for well M4,
possitly dus to ths fact thnt they wars screensd out ty numerous chengos
pr peece Lht wet! riflechd tondlydnblt covdedins
dus %o ;:-mping; Iz othsr walls, hovever, ths szul-diurnal charga 4n
watsr loval da; to tidex ranged from 05 foot inm vell X1 to 2.0 fesi
In vall ¥-6(T1z. 1)e The met change in watar level during the pariod
Cetotar 4 to Hovemter 28, 1955, dne to the tide, exountod to L.45 feet
in wvall ¥-6. Tho tidal-resporsas ratlofthe ratio of the change 1n water
lovs? ia a vell to the renge in tife) ranged’frem 0.0056 to 0.347 in the
wells obzarvad, The fluctwations {of about .05 foot) thougkt to te cdue
to 1idal affeet in walls X1, 22, end ¥o. 25 ars zo s=all and ococur
at zueh tines as to fndicste the poaaibility that they may te due in
part to changs in barosetrie praemo.

Monping of pearsly walls i3 tha grsatest factor effecting the water
lovalz in other walls !n the area. The zmomnd by vihich pumping cne well
will #77zct watar levals in othor vells Zdepends uron ths rate 2nd dorse
tion of punping, the dlstance betl-eem wealls, the perzeabllity of the
eguifur, :z;z;d tha ontranes losses in ths obeerved well.

Iz order to obilaln duta cn the drawdovn cansed by puapirz, o purpe
Ing tost ves made on woll 26 durlng July 21 and 22, 1955, The 204l con=
8isled of mseauring the rotovery of vater lsvels in wvdla 155, M.2) M,
d=1 ool 25 after shutting dovn well 25, which had deen pu-ped for 9
ceys, O hours and 45 mimutes, at a rate of 225 gm. Dopths to waler were
peasursd 13 wells -2, W5, anl 26 vith a wattet tapsy wslls Ig, X-1
a0l 25 wsre squlvrel vith autocatle recoriing gepes. The test indlcea-
i lIat mo datectahls draviown occwrrad in wells Ke2 or 25, they balpg
too Tur zway to biovs & psazuratls dravdown within the time of ths taat,

Thws deawdowa durloz the first 24-henr perlod was 4.2 feat 1In well i,



-y -
0.95 foct In woll 25, and 0,29 foot in woll Z-1l. Lell }=d 15 aprroxi-
rpatuly 2000 Pest oasd of wall Lo, 26 end well 25 sbout 3950 fest southe
voat of well 26, The urrallatility of inforzatlion on the d!stances bow
tvean wolls affecta tho interpretation of ths rasuits of ihis test, The
distapcas es taken from ths evallable maps, are not sufficlently ac-urats
for ths cosputations involved., 7hus, wells represenisd as sloser to

the jroaped wells have lesser drawdowns than those farther sway——ihich

13 rossible but unlikaly.

ihen wall 26 i3 psmped at the ustal rald of 25C-3C0 g, 1t reguires
sprroxizately §5 bours for the water lovel to stabilize in well M-i, and
12 hours to =ztabilizas in Wsll 25. This aproara to indicate thal ellthar
(1) tha psrucekdlity of ths aguifer decreases consideratly in tho dirsce
tion towerds the Haw=l Alr Stetion (and well ¥t) or (2) tho enlrancs
les: 23 inm wall Bod ars ccnaidarably lerzar than in other wells or (3)
sozs vnkpown zaclogic charga occurs batueen the Fawval Alr Station and
voll 25. Tlars is some indiea!.icn trat the parmesbility of the aguifar
£3 roater 12 the Burtom well field than in the area rexr the Nazval ASr
Staticn.

4 weaily recordar was ir oreraticrm in menitoring well, ¥-3, in ths
Tuorion vell £1s1d &wring ths period February 10 through Merch 17, 1955.
¥-3 13 located 1,075 a2t {rox wall 6, which 13 pumped &t 5 groatcr rate
{1C0-450 gym) than any other wall in tha fiold. %he perled of record
13 too short to make memy defiaits concluslors, tut whem the total pumm—
Iry ratea wers 500 g or lsss thene wes no apparent afffect on water
Yur+ls in wall I-3. A total puspapge of 1000 to 1700 gmm eprarently czused
8 2 Yool drop 4n water lovsl &n well 13 whareas a total puspags of 1560
s on Pebruary 21 esused a 6 fool drop in well ¥B-3. 43ditiornal rocords

of vater jlovals in thls vall would ba of dolfinlte alvaniszez.



<1l

wo praping tests wvers made in ths Burton wall fiald. duringz the
puriod Junuary 26-27, 1956, Yor the firat test well 23 vas puaped at
2 Tats of 300 grs apd walls 24, 27, €, snd }-3 vwere used a5 obsorvaticn
walla, Contimusd pusping for B hiurs failed to reveal any detectalle
¢radorns in the obsarvation walls, For the second test well 6 was
puapad at a rate of 580 grm srd wells 27, 8, and X-3 wers uzed us cbe
sorvstion walls, Ths disterncez betwesn thess wells ars rod accurately
represcotod on sxisting =aps btul tho wrltar nade a ceoxpass and tape
travorse and obilalnad 1,075 L. for the distance betvesn walls & arnd
Y33 and 1,270 fi. for the 2istarce batween wella 6 and 8. Tixze di2
pot psrail & siallar traverses to well 27 frox 156, bot, Sudzizg fitm
ths a=ount of drawdcun in wall Z7, 1% 4s esti~stald o be betueen 730 and
GCO ££, from wall 3=5. The waiter-lewsls in well K-3 vers maasured with
a stesl tupa; those in wells 6, 2, exd 27 with mg@ after aboat
6 beurs continpous yjurplrg the veter lavels in all wells had easmtiall:
statilized. The drawdovn in well 8 zmcunied to 3,0 festy that in well
2.3, 2.02 featy end that in wall 27 amourtazd to 4.0 feet. Although the
duration of tha test coin c:..:!ad roug-ly with the roecedling tida, the cf'fect
ol the tile probably was ot zsignificant becauss the tidal alfect in wall
Va3, nz datarzined with ths recorling gags, swcunted o lasn than 0.2
foot., Tigure 2 shows the gsneral relaticnabip of the water levels boe
fors znd near the and of tha test in the Surtom well 314 on January
257,

Thare wha not sufficlent iirs ror data avallable for construclion
€7 & plezeaatric mep, bul a comparison o ths date used for such a
oup $s af"orded 4n Tatle 2, which 1ists tha recent water lovelsa de

a8pacific veally soaparal with water levels rauc at yrovions tizes,
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It ==y bs ssen that whereas soxe wells, particularly in the western or
soutiwsstarn part of thae ares, (tovarls Savanzah), ‘ap;:anr to havs lover
vater levels in 1955 than in 194 or 1941, the declire in vater lewvsl
enxcunts to lsss thsn 3 fest. Ihis xmay represent a drop in v;w leval
caused by increasad pumpeps in ths Savan:.ah aroa, However, those wells
vhich show the greatast drop in 1ater lavel ere closs o tiss water and
trorsfore affected Ly the tide, 7The drop in vatar level in theap wells °
is less than ths fluctustions of vatcr lsvels in rssponse to tile, as
rotod in other vells sisilarly lccsteds In the Burton and Besufort
" aress ths apparant grop in vater level has bsen of ths saxa rag-itnde
appeoxizately, tut when it 15 resumbered that the effocts of tidd, dif-
ferences in nltitods of measuriz: point, 2nd discrepancies of water level
nzasuwrskents ney individually or ~ollectively ;n-odnca' en scror ns great
ﬁ‘lmt groatsr than ths apparent “rop in vater lsval, then it 13 evi-
de:zt that mdilticnel, more acéu:' ) infarmﬁ.cn rust be obtained in order
to determins whether a mwozressi 3 lowsing of vater levelas 1s taking
placa,

L‘bm ths pis=ometrie xa» ~roduced ty Munldorf! dieateﬁ the low=
oat watsr leyal in the Burton we L fialé t0.bs a2t an 2ltitude of -1.685
Test, prssant data abow that the Jowesatl avarsazs wetsr level curlng 1955
was 3.5 fest. Ttus in the cone -roduced Ly pazpa.ga in the Purtcn wall
ﬁalﬁ,vthm 1s an apperent Zrop of water lavals in tho ordar of 2.0 feat.

Tigure 3 zhovs a cross sec . n of wvalls frca the northwest to the '
sculheart, extending fros the a1l Alr Station to the exirunca of the
¥orins Corp Rocsmit I:cpo*. at Pas- o Ialznd. The currss show th= raport;ad
water lgvels 4n vells at the tir- of hiph pus-ags (fug. 1954), at a tize
of interoeliasta poapages (July 1C:-3), a=d at a tize of lcw paapagze (Cec,

-—
b

1554). The purpags mmousizd to £ 1.4, 56.8, ond 30.2 =i1licn zallons per



e
ponth, respectivaly, Ths uverage differences in watar laval betsewn

that repcrted during the greatest pumpage and that for the least poo-
page is ap;misat:alq 1C fecot in the Exxrton well fiald and leas &n
suwrrotnding areas, Tha water leovels in thess wells appoar to b a
reflacticn of tho surface topography, which mizht lead 4o the corcluw
glcn that thay represent water-iable conditiors, m, tke co‘ntigo—
ration of the vater levels 1a al=o dus to the fact thzt pumpags in the
Jaricho and Naval Alr Statica vell ficlds is cocsidarably lower tham
that ia Buricn, and colncidently thesd two areas are higher topogra~
Fhically than the Bwrion well flald arsa.

The distance 20 the rocharge area of the lines.oze aguifsr has hrxre-
wrmmmmmuhemtehmmmhnmt
éirsction. Eowsvsr, there 1s soxe basls for aszuaing that local recrarge _
takes place sither by leakags throuzk the confining bed or throvzh places
wvhere tha confining bed is ateent. 7The vater lovels at the Kaval Adr
Station and 4hoss nentionsd by ¥undorff in ths Lobeto mrea, ars sub-
stantlally bigher than those in ths orea around Bwrton, Esaufort, or the
lowar part of Iori Royal I:L:md. Thess higher water lwala aight te

sccounted for ty othar factors tut thay might also ra]:rasernt areas 3 of

local rschargas, & offac?.ad through ths vater—table, In additianit was ""@

= T a2 e e i . e

on Pcrt Royal Islexd has beon vi...ospz-a&:l‘in p:raﬁou: ysm, ..bq: can mt.

e e e e e+ s o g

be uzed at the presant ting becauss of A lovered water leval, 2Again this

e —— ——— T e ——————— 2

zay e accountad for by the deplsticn of the water-tadles agquifer bacmuae
of prolongad dry pcrlodz, but 4t could also irdicate that the rellef of

e e e e - o~

p:csmra cn the confinirg bed, dua to pﬂmpl..g ths Burton wall field, has

————— -

camwi 1e&agn thmgh ..ho ccnfining bend a::d 105: o' Vat.m- f‘rcn tba wnte;.e
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Trenxaissitility snd Coefficient of Storaze

Puaping tosts vere mals by Yundorff in 1944 and subasequently

duriog this Scveatipaticn for the purpess of determining the finmdsnental
aguifer conatants of tranmiizaibility and coefficisnt of sitoraga, Fun-
dorff's tosts in ths Purtos wall field Indicatsd ths uvarage trensalssi-’
Bility of the squifer in‘that. erea to bs about 90,000 gallcors pes day
per foot. Tests at the Zaval iir Station indicatad that the transxissi-
i1ty there wvas only 45,000 zallons per dey psr foct. The transatssidhi-
iity Teprassnts ths pmbar of gallons o8 wvalter per Cay which will perco~
late thz;:mgh each aw of the egnifaer ons foot wide, and having a wnit
bydranlie gradiexnt,

| The tra=smissidilities obtained a9 a result of recent pmping Lasts

A3

i/
ware calculatsd by uss of the Thals nop-equilitriua method, vharein
TS1.6 © ¥la)
s

;:ad ' S=__uTt
1.57 2 o
vhars 7 = tranznissibility in gallorns par day per fool
S = coafficiert of starage, a dicansionleas fraction
Q = pusplng rate in gallona per mixute
¥ = distarce between pumpad wsll ard obssarvation wvall,
in fert : A
t = time since prxxning began (or stopped), in dxys

u=1.87 23
‘ Tt

¥ () = -C.5772 ~ Jog, u d n =12 x> — ub
. 2221 3.33  4.41

Tho tazts conduotad In 1955 end 1956 indicate valnsa for transriss

13111ty 3n ths Durton wall £121d corrsapording closaly to thoss otiained
. _ }
1/ Thals, C.¥. 7Tho Relaticn Eatwesen ths lovering of the Plexometric Zmxrfacs and
: tta Rate and Drrtlon of Dischargs of a ¥all Using Cround LWater Storaga.
T:-ans. ka. Geornys. Unlon, 16 1519 (1935) .
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13 1G54. Fo recent tast has bocn conductlod at the Faval Alr Statlion—ee
frisarily tecausa of the constructicnal ectivities currently in pro-
£roa iz that aroa, Ful a test cn well 26 just south of the Laval ilr
Statize, oWtained Iindecisive resuliz, The transmissitility calev’ated
Toon vatar levels 43 woll 25, (fizurs 4) in the diroction of Durten

vsll figld, was apprexizately ©0,C00 gallons per day btub the traoealssi.
tility a3 calenliated fraa the water lovals in M-, cn the socuthera 2dge
of 4hs Yaval &ir Siaticn, mzounted to only 25,000 galloms per day {(£iz.5).
Conrutations of the coafricisﬁt of atorage !.ndieutad a value approxizatieg
1 x 2077 for tests in the Purtca well fiald =5 3.5 x 1072 for those nsar
the Taval f4r Staticm. 7o coefliclcent of sicrags 13 dafiined by the U.3.
Goolozlcal Survey as followss The cosfficlent of storage of an zquifsr
13 ths volir=e of water 1t releaszes frox or takes into storage per uxmit
puraca arsa of ths aguifer per unit change In the cozponent of head
nor—al 49 the suxrfacs. Alihcuzh not inclueded in hisz reperd, amdorfl?s
exlenlations of the storage cosafficlent in the Durton area, as obtainad
from his rotos, asresd substantlally with those calculated froo the
receni tasty,

Possidle Frocessas by which the Aquifor may
becorg contaninated vith salt water

Tta equifor vsed in the Parris Island srea 48 overlaln in contig-
uous arens by salty surface water svd by materisls saturatsd wilth sal?2
veter. Salt water or brackish watar also cceurs in equifers underlylizg
the fresb-water agulfer. Thns, contamiration can result frea (1) downe
werd gaspege of 8alty ar bragkish vatsr from surfaoe gcurces,or Ovar-
Iying tads (2) laterzl mirratiom throuzh the limestone (3) upvard move=

rand of mm2erlying 2alty vaters, ead (4) leskage throuzh defectlivs walla,
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A3 memtionad provicusly tha lizestons occurs at eltitules above
~50 feat fa thls arca end the doptks of auch eastuarios as ths Reaufaort,
Proad, and Coosaw Zlvers may axpose the aguifer to zall water, 7hus,
Iataral zigration of =alt watar frea a place whars the aguifer I3 in
contaot vith sea wstoer 43 consldersd ono of the moat probabis procssses
ty which coctaminaticn occurs in this area. oveover, contamiration =ay
coms about in olher ways, Thus, if the high water levals in the areas
arouxl the ¥awval ilr Ctation and the lowar part of the Jericho well
(fi7are 2) rlald occur a3 a result of rachergs from the vater-tatla
tiroogh dlscontioulities in the confiring layers, thon cortaminaiica caa

occeur in thesa srens by Q‘Wiqf saity swurfics uatyr through the

LT 5 7 e

gap in the confining ted, Thias zay sccount for tha contsminatica in
tas Turtom (town) crea, pear Ebagota CreeX. '

A mrber of undrainad deprsssions, lccally called ®*ainks?, xra
rrasen® throughout the arom, This topogrephic faature maey be responsie
bls For tho Alscoptimnities or bresaks In the confiaing btad which enalle
Jocal rochargs 1o taXe placs. The crigin or the so-cdllad olrk may ba
eceountad for by (1) mdarmzzx} soluticon foraing cavities whish ers
sabasrmenily £illed wiih sand, (2) strees eroalon durirg Lasta Tertlaery
or Plalatocens 4ims which cut throuzh the confining laysrs, formicg
v.3lwms whlch bave sincs Peen fillod with zand, or {3) sclmiec disturbances
grsh ms the Charlesten eartbqunke or sows previous sarthqueks, which
croated fractures in the confining bod and £11128 them vﬁh sa=d both
2t itha tice of the guake ond at some subseguent tims, Whatevar thair
©rlzin, thelr preosazce could accoutt for ths locsl recharzs to ths arte-
slap cquifer apd would increass the possitilities of salt water coriusine.
“icn hy dovrnward secragze,. Lell I.2 23 i3 one of thess sinkd, nnd ita

wvatsr loval 13 ons of ix hizhaest £n ths arca.
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Muodorff talloved that the scurcs of contexination in the Jericko
wall field was the latoral =migraticn of selt water from Batlery Creask,
Pol; 23 ho wentlitmed, trars is 2lso the pos:idility of contexmluation ty

8 movement of salt water through defoective vells,

Tslation Yetwessn Pu=oaeg &nd Chleoride Coxtent

Pirure & shows the relationskip between ths pumraze and chleride

’ cortont of wall watlars as reportod Ly the Haintsnance Lepertzent of the
Harive Corp dAecruil Tapot. Elther the data 1 rot sufficlexily complete
, o else tha relationship i3 wazue at test. Scme gemeral conformity pree
‘vails bul the psriod of hizhest punpage (lzreh 1952) colncides with a
period of low sverazs chloride content,

Flgares 7, &, 9, 10, 11, g0d 12, show the casparizen between e
raze {rma 1ndividnal wells with thoe average chlorlida content of thess
vators » =3 reported ty tha ¥arine Corp Recrult Dspot. The wralnﬁoﬁ
tatveen ruxpazs and chloride 13 fair to poors The corrslatica iz best
in ths dota from wella 6, 22, and 29 {figuwres 9, 1C, and 12 respectivaly),
)l in %the Turteon wall fleld,

Tha highest chloride reportad frea vells oparated by the NHarize Corp
Rezralt Darot 13 obtained from well 3 4n the Jericho well field, Flgure
13 =orresents the w;cn".uly pumpnzs in wells 3, 21, and ths s of puzpags
frem 21 and 22 28 coaparsd vith the chloride content of waters from waell
3. It may bo seen that thers i3 11t8ds 1f eny conformity belween the
curryy rerressnting roapsge from well 3 with ths chloride contert, Iut
wall 3 1s poeoed s nverage of only 4 hours por momth, Howsver, tha
curvo ropresanting pumpags £1réa wvell 21 exd that representing the total
apegs of walla 21 and 22 (poarest rozularly pumped wells to the Jerieho

wall £1¢4) show a mueh cleser corralatica with the curve rorrssenting
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..a.f.
chlorifes. This tends to sutstantiate the statement that the chlorle

contenl incrasases with the puxpage, other factors belnmg equal.

Relation tetweon Sat:r Leyela and Chloride Contend

kecording to principles éwalnpad‘ by several iuvestigatora, th.
contact batveen frosh and 2alt vater in an agquifer hydraulicddly ec -
nect=d with the sca i3 detormined approxizately by ths differerca i
bead >etwsan the walar in the aquifor ard that in ibke occan &nd bty te
ralative specifiec gravities of the two waters, The freasd wvatsr bel
lightor, will float on zalt vatar, If the avsrape speéitic gravily P
gea vater 1s assuzsd as 1.025 and that of frésh watsr as 1.0, then "%
w11l raguirs 41 foul of freah water he0d to balunce 40 feel of zea :ter
and if an aguifer 13 in eoutéct ¥ith the sea at a depth of 40 feal " xlovw
saa lsvsl, t.hem one foot of fresh water head alove ssa level will
resuired in ordsr to pravent the movesment of zalt wvater Into the o ile
for.

Howarer, thess principlen are 2ot sirictly ’va‘.ud as they a3sc . &
stats of hylrostatic equilibrimm betueen fresh and zalt waler, whe us,
in foct, tha fresh groumd-wster 1s continvally in motiom, end the {9
finicds sro in dynamic eguilibrimm,

Tigare 14 13 a graph of tha menthly lavels in vells 23 &ed 25, -nd
tre raported chlorliascontient in thess wells duripg the pesriocds Cc er
1751 to Moy 1952 ard Yareh 1953 to Jamuary 1956, There 33 some d- e
©f correlation betusen the curves btut none whars the changes of wi =
loral axd chlorids content are small. Cf posaible sigmificance 1 he
fact, ovilent {rom the curves, thut ths renge of water-laval and ¢ oridea

in the secomd period of record is abcul twics that of the first,
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Ad11tiona) Pactors Congornirg Chloride i Oreound ¥atap

A33itional fecta, psrtinent to the problem of chlorils content,
irclude the degrse of accuracy obtalned or refinemsnt nsed in' reporticg
ths chloridss 1n grouwzd-walare The Janusary wonthly report of the Yarine
Corp Pacrult Depot watar supply reportsd a *3alt® contect of 24 pm for
ths vater in valléﬁ. The mpwtcﬂ durztion of pumpage for this wall
was 124 hours ¢urlng the month, vhich 13 corsldsrably leas than the
Tuober of hours the well 19 paeped on en everage, *hen & siaple of vater
frea this wall was collected on Jenuary 27, and enalyssd in the U.3.
Geological Swreay ladoratory, ths chloride content wus only 6 pm. | Sinle
larly the monthly Marize Corp Bocrult Depot report for ipril, 1555 ro-
portad the sall content of water fircem wsll 26 as 24 pr=. Ths sazple froa
this wall, collected st the eacs tize and analyzsd by the U.S. Geologleal
Survey, bed a chlorids contont of only 8.5 prme The reasea for these
discrsmancies {3 not apperent. I may te roted howevor, that a water
sexpls {om well [PT-103, locstsd oz the morth aide of tha Haval Alr
Station and formerly owned by the Irask FPlantation, waa analyzed by the
U.5. Geologisal Swrvsey laboratory aa having 22 ppn. of chlorile which is
of the came magnitnde as the saltl content reported by tha Parine Corp
Recruil Depot for the Davsl Adr Statics wells. It Is possibla that the -
®35331% contont reporisd ty ths Marine Corp Recruit ﬁepot doea constitute
the total mit or salinity of ths wetler rather than Jusl tho omciieey-
chalorilde. Howey s, vkan tho writer checked with the ralntesancs Dopsrt—
ment, hs was informed that the water was tested for chlaridas only.

Tha vells oparatad Tty the City of Beaufort have deen reportedly
high In chioride——so bigh ip fact thai norme wells had to ba shut dowm
for n parfod. Aa izdicat:d in the “urdor?f repord, this nizht de expecte

ed to ceour in the well at the Court Hounase bacause ¢©f its rroxdzally o
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Static water lavel, in feet, below measuring point”
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the salty szurfece watar. DFut, en occasion, the smme difficulty has boen

rerertod with city well 5 £t Cpanish Yalls, This wall i3 Jocated in
ths vieinity of cpe of tha so~c2llsd ®zinka®, :;aztic:zed atova. e
Pl’::h:ey, a loral drillsr has mentiosed tha possitly thatl the kign
! Cruorile A AT
chlorida In thh well was &= f tha discharge of Wrine offlaent
frem the water softanar inteo the psarty Yaink® end the circulaticn of ,
ZIty water Back Into ths well, This appoars to be a very logleal Cipfmarton
scn for the contzalnstica of this wall, and could e2ally bs oubstuntlisted
Ty keenizg tha well haparatignasdatthe seme tine dispcsing of the |
trine tackeash in other ereas, Arothar posaible csuss of the coptamira-
ticn cculd be a downward psepaze of nearty salty swrfachs water through
ths ®24rXk* ard thence to the wall,
' Cuality of Vater
Tatla 4 shows thaamlynua@m}arfmdgktm}: in Besulort
County. 7The wvatar from the deorsr aguifers i3 tyrically besie, very
soft, bizh in soiiun ticarbormate and fluoride, snd lov in iron, ‘vatar
froa the lizesions equifar is 8)lmost neotral, guits bard, and soxetizes
high 1n irem e ehlorfde. 1% is a calelmm-carbovate type of vater.
T tmmmorthemturrﬁtbodwpvemcnfmh Ialand 4>
ebout 1C3°7, ubersas the tempsraturs of tho vatdr firca the Yi-estore

aquitar is usoally between 6207, and 65°7,
SUMARY AYD CCHCLUSICRS

ﬁ:a::imi;alamﬁtaw&hthe?ﬁ.ﬂskl@misam
to vhits fossiliferous lizestcone of Socans to Hiocome nge which otcurs
at aliitndes of aprroxdmately 50 fost, It i aprroxizalely 700 feot
thiek end Incizdes all thae c2lcarecus deposits doun to and ineludirg

tress of curly Tocone tima.
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Dooper fornations ip the vicinity of Parris Islsnd proper, contain
£aline or brackich watar down to 2600 feet. Fat in aress to tha rorthe
west fros the vleinity of bBurton tovarids Yemanses, 3 Is protab) » that
soxe of thess Ceoper formstilons will contelin freah‘uatar.

Vater lovels in the wells on Fort Roy:l Inland are effsctad by
tids, baramsliric pressurs exd the influercs of puzmirz noayty walla,
The nexinom reccrded rapgs in water level cuused bty the influencs of -
tids ayouniad to 445 fest. Tha rangs of reported vatar levels cus to
difforarces in encunt of vater pusped excunted to wors tran 1D feot iIn
the Iurton well field. The recovery of water lovzls in the Purtoa well
£is1d, after shutting down all vells for e poriod of 12 howrs, cavasd a
1 foot riza in well %-2, ap;roxizately one mile west of ths Surtcon veolls,

The sversgs plescmetrie surface in the “rton well field has dee
clined lsss than 2 fest sirce 1944. However, thers are cortzin comnli-
cutirg factors fnvolweds {1) %1dal fluctuations in scos of the ualls are
highsr than the decline, (2) It has not yet boen dstermined with certainty
uhstb;r tha datva vsed in determining ths altitude of remsuring pointa
cn wAlls vas mean low wiier or rezn sea level; (3) The disﬁributian c?
pezping has been changsd by the uddit;cn of sevxral walls sinos 1944
although the total ruspage a~pareatly bas not increesed ruch () T™he -
methed of measwriog water lovals !?J masns of an elr gage :13 ot sulfl-
»ciently accurate,

“ha plszomeiris surface, a3 datermirad in valls oxtendicg fro: ths
lover port of Eamzlon County to the lower part of Jaaper County and the
exatern part of Faaufort Commdy, has apparently declined frea l to 4
fest, Lowawer, ta2 wells are closs 20 ths coast and a£ffectad by ths
tide &nd the wells sothwest of Parris I-lsnd may da intlvenced bty pune

pare Srow the Serannah aroa.
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Yhereas the aguifer in ths northvestcrn part of the area doudbtlozs
roceives racharze froa an erea cdveral miles irnland, it 43 poscible that
local rechargs occurs through discontinuities in the confining bed, es,
for instares throuzh cinks ar through ths confining bed itsselfl,

The tranemis=ibility of the limsstone aguifer in the vicinity of
the Durten wall f1ald 4s aprroxi=ately 90,000 gpd/ft. It is poasitle
th=t ths trunsamlizaidility decroasss in ths rorthern or northvestora
directl Acmurats data havs yst to te oblalned 4n order to detzrmine
this posaibility, The cosfficlant of sterazs iz sprraxizatsly 1 x 1074,

The eguifer can he contunirated with =2alt water Ly dowvrward seep=;s,
latoeral nigration, upward rovenent of underlying waters and lsakags
throurh defoctive wella, utho'ugh#ll of thsss factors =ay be mors ar
less operative in this srsa, thoss considered to be the onos most 11kaly
to ccuss probtlcoms of encroacimant ars the downward oeecpege and laterad
migration,

‘reabveter aquifers hydraulically connscted with ealt watar bedios
w11l eartainly ocoss contaminated uhen the hoad of fresh uater 1 reduced
to sax leval and tha gradient betueen the well and the cesan 13 in ths
direction of the vall. IHowever, the greatly reduced pumpage in ths Jerle
cho wull Tisld hzs arparently had the effect of forming a fresh waisr
burrizr batwesn that area of probable ecutarization and the Burton well
£ia1d, 2ut 41t vould be wisa to maintain a vigllant chetk on the possi-
bi1ty of conteminaticn rosccing the Duwrton well field frem other directicnms,
a3 for frstznmca in the esstzrm or northeastarn dlrection towsrds iha town |
of Lurtra,

Othar foclors baing equal, the chloride cortent of ths wall vales
appetrs to vary directly with ths emount of vater meaped., Discharpgs of

cortoxizatad affluents in the vicirity of pmumped wells 43 also 1iialy
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to cause high chloride in the pumped vater,

Any at-.capt at this u‘:-.o to estizmate ths mrobatle safe yileld which
the prircipal 1ixestions aguifer conld furrish ia this erea woald be at
best & 51ightly less than hazardous guess. The cata collected tp date
ero 50 limitefl and 8o subjoct to srror in =any raspects, that ro depen-
dence on such an estizats as a fira fizurs in warrantsd.

The nat suprly of grocnd-water evalla®le for use by the nilitary
estatlistments will be dizintshad by Lncreasing demands for frrigaticzal
nag ‘for largs truck farms in the vicinity of the Hurton Lobseo eres,
Plars a)rdady in prozrsss to 8m10§ lexrgs ad2iticnal trecis of acrsags
ty supplemental irrigation mm;u that larger zmocunts of gromdwata?
will e vsed far t:is popose in tbeneé;'future. |

As sux—=srised in Tabls 3, the presant suprly wells for zﬂimy
estatlishusnts in the Parris lsland arsa have a potextisl yield of 10.2 .
nillion! gmm par day. Ecwevér, puzpags froo each well has been lini-
ted to an arbitrary "safe-yield® which, if all th"vslla vera puxpsd 24
Lcurs per day, would yteld 8,57 niluon éanm. Bowsver, such & rigo-
roud punping schadule is rot ordircerily adrvisadle, so that ths total
pm_:agab?.lfxngﬁitthapnnpaareopcratedzobmrswd&nb@:gd
when opent.s.ng 12 hours per dz'q and 2.87 mgzd vhen operated 8 hours per
daye. Thess f‘ig:xre;s inclule pumpags from the 2eep walls, It appsars
fsasible that a2dltional vells could b e2dsd to this system to develop
£n 8321t 10oa] 1500 grm or & total yield of 8,96 rgd, when opaai-atad 20
k urs par day and wsiing tho-écep wvells, Thess figures taken {m Tatle
2, sorresant the varyirg cmounts of weter availals a» par pu=ping sche=
dula, Eocwever, .the rsajer 1s _cmzﬁaneé that these figures co pol teke
into censideratior such li=iting factors as the danger of s32lt water

eacroacient,
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wSth the ressrvation that the data ere not sufficiently relialtle
or ccaplete, It 15 estimated that .tho wtal supply. th?x.{l_ght be ;afel,y
vithdram frea the linestons aguifer is between 3 &nd 6 =il1lion gallons
por ¢i1y. In emargancies, largei" supplios can be pl:npod for s):ort
periofs. An additiomal mmount of vater might bo obtained by ellowing
the decp walls on Farris i2lend to be pumped for the greater ‘pro‘,:oruon
of any 24 beur period, '

7he atovs fifures ars highly conjcetural, The aguifer might safely ‘.
rrovide mors than the amcunt estizated. Onp the other hasd, such factors
a5 dospening of the Port Roynl chemnel, the increased use of grownd-vater
for irrigation, end the possibilities of contamirsiion by wertical seep
age, might singly or collectively 1init the safe yiold to zcae lleasar
gaount, TFurther stuly sbould be given o the probdlea in md- to sclect
favorable locations for additicral vells, T:ose sreas vhich, at the ?
Fresent time, aprsar most favoratle ars (1) rom Burton rortivest thronzh -
Grey's H111 to Gardex's Corper, emd- (2) soutbwest of the Burtom well
£1612 on the west sids of Droad River and porth of Spring Island.



